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Bernoulli in his answer fell back upon the analogy of balls
drawn from an urn, and maintained that without estimating
each separate contingency we might determine within narrow
limits the proportion favouring each, alternative. If the true
proportion were 2:1, we might estimate it with moral certainty
d posteriori as lying between 201:100 and 199 :100. " Certus
sum/' he concluded the controversy," Tibi placituram demonstra-
tionem, cum publicavero." But whether he was impressed by
the just caution of Leibniz, or whether death intercepted him,
he advances matters no further in the Ars Conjectandi. After
dealing with some of Leibniz's objectionsl and seeming to
promise some mode of estimating probabilities d posteriori by an
inversion of his theorem, he proves the direct theorem only and
the book is suddenly at an end.
3.  In dealing with the correspondence of Leibniz and Ber-
noulli, I have not been mainly influenced by the historical interest
of it.   The view of Leibniz, dwelling mainly on considerations
of analogy, and demanding " not so much mathematical subtlety
as a precise statement of all the circumstances," is, substantially,
the view which will be supported in the 'following chapters.
The desire of Bernoulli for an exact formula, which would derive
from the numerical frequency of the experimental results a
numerical measure of their probability, preludes the exact
formulas of later and less cautious mathematicians, which will be
examined immediately.
4.  During the greater part of the eighteenth century there is
no trace, I think, of the explicit use of the Inversion of Bernoulli's
Theorem.   The investigations carried out by D'Alembert, Daniel
Bernoulli, and others relied upon the type of argument examined
in Chapter XXV.   They showed, that is to say, that certain
observed series of events would have been very improbable, if
we had supposed independence between some two factors or if
bilitates per experimenta successunm, quaeris an ea via tandem aestimatio
perfecte obtineri possit. Idque a Te repertum scribis. Diffieultas in eo rnilni
inesse videtur, quod contrngentia seu quae infinitis pendent circumstantiis, per
finita experimenta determinari non possunt; natura quidem suas habet consue-
tudines, natas ex reditu causarum, sed non nisi us eirl rb iroXt/. Novi morbi
inundant subinde humanum genus, quodsi ergo de mortibus quotcunque ex-
perimenta feceris, non ideo naturae rerum limites posuisti, ut pro futuro variare
non possit. Etsi autem empirice non posset haberi perfecta aestimatio, non
ideo minus empirica aestimatio in praxi utilis et suffieiens f oret.
1 The relevant passages are on pp. 224-227 of the Ars Conjectandi.